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METHODS OF SECURING BETTER CO- 
OPERATION BETWEEN GOVERN- 
MENT AND LABORATORY ZOOL- 

OGISTS IN THE SOLUTION OF 
PROBLEMS OF GENERAL OR 
NATIONAL IMPORTANCE! 


Tue Zoological Division of the Bureau of 
Animal Industry of the Department of Agri- 
culture is particularly concerned with that 
branch of zoology commonly known as para- 
sitology. The Animal Husbandry Division of 
that Bureau has a special interest in genetics, 
but as this is a subject that is receiving a 
good deal of attention from university zool- 
ogists at the present time the opportunities 
for cooperation with respect to the zoological 
work of the Animal Husbandry Division are 
perhaps better than they are with respect to 
the work of the Zoological Division. In any 
case it is not my purpose to consider the ques- 
tion of cooperation on problems in the field of 
genetics and my remarks on this occasion are 
made with reference to the possibility of 
securing closer cooperation between universi- 
ties and the Department of Agriculture in 
research work'in the field of parasitology. 

The work of the Zoological Division con- 
sists chiefly in the investigation of the para- 
sites of domestic animals and of those trans- 


1A symposium before the American Society of 
Zoologists, held at Baltimore on December 26, 1918, 
Professor C. E. McClung presiding, included papers 
and discussions as follows: Representing the Bu- 
reau of Entomology, Dr. L. O. Howard. Disecus- 
sion by J. G. Needham. Representing the Bureau 
of Fisheries, Dr. Hugh M. Smith. Discussion by Dr. 
H. B. Ward. Representing the Bureau of Animal 
Industry, Dr. B. H. Ransom. Discussion by Dr. 
Herbert Osborn. Representing the Bureau of Bio- 
logical Survey, Dr. E. W. Nelson. Discussion by 
Dr. R. K. Nabours. Relation of the Council of 
National Defense and the National Research 
Council to the Advancement of Research, Dr. John 
C. Merriam. 
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missible from domestic animals to man with 
the purpose of establishing methods for their 
control and eradication. The welfare of the 
live-stock industry, the public health, and 
other large national interests are dependent in 
no small measure upon the suppression of dis- 
eases caused by animal parasites as well as 
those of bacterial origin. The results of sci- 
entific research in the field of parasitology 
have in repeated instances supplied the knowl- 
edge necessary to bring about the eradication 
or control of disease. Many problems in this 
field remain to be solved. From a practical 
standpoint therefore parasitology is a highly 
important branch of zoology. It has, how- 
ever, not been popular among American zool- 
ogists and there are few universities in this 
country where graduate students have favor- 
able opportunities for acquiring the working 
knowledge essential for the practical parasitol- 
ogist. Parasitology of course is a very special 
branch of zoology and it is not to be ex- 
pected nor is it desirable that a large number 
of specialists should be trained for research in 
parasitology, but I believe that the present 
and future needs of the country are sufficient 
to justify more attention to this subject by 
zoologists than has heretofore been given. 
The Zoological Division has always had diffi- 
culty in securing the services of properly qual- 
ified men to carry on its work. The neglect 
of parasitology by zoologists is no doubt 
largely responsible for this condition. Low 
salaries and other objectionable features of 
government service, real and imagined, may 
have contributed to the difficulty of maintain- 
ing our scientific staff. University professors 
however, and especially subordinates to the 
heads of departments of universities have not 
fared better with respect to salary than 
men in corresponding positions in scientific 
branches of the government service, and the 
red tape and other troubles that worry gov- 
ernment scientists are no more disagreeable 
than some of the things endured by the scien- 
tific man in the university. 

In the face of the evident fact that para- 
sitology is a subject with which American 
zoologists have comparatively little to do at 
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present, what are the possibilities of coopera- 
tion between the universities and the Bureau 
of Animal Industry with respect first to the 
training of parasitologists for government 
service and second to research in university 
laboratories on problems of parasitology likely 
to yield results of direct or indirect value to 
the work of the Bureau of Animal Industry 
in the suppression of parasitic diseases? 
Although extensive cooperation can scarcely 
be undertaken under existing conditions it 
should nevertheless be possible to bring the 
universities and the Bureau of Animal In- 
dustry into closer contact with resultant bene- 
fit to both. It is hardly worth while at pres- 
ent to speculate upon the extent to which 
cooperation between the two may be developed 
in the future as it will necessarily be depend- 
ent upon the course of development of the 
general policy of cooperation in scientific work 
between the universities and the government. 
I shall therefore only venture a couple of sug- 
gestions as to what might be done imme- 
diately toward securing more effective cooper- 
ation than has existed in the past. These 
suggestions should be taken as suggestions 
only and not as the fixed policy of the Bureau 
and Department with which I am associated, 
although it may be stated that there is noth- 
ing particularly novel about them and I see 
no reason why they should be objectionable 
from a departmental standpoint. One plan 
that has occurred to me is essentially simple, 
namely, to give a limited number of graduate 
students specializing in parasitology the op- 
portunity of studying in the laboratory of the 
Zoological Division for a limited period of 
time in each case. Much could not be prom- 
ised in the way of personal instruction and 
such students therefore should have demon- 
strated their ability to work more or less 
independently. Ordinarily perhaps not more 
than one student at a time could be thus ac- 
commodated. It is likely that arrangements 
could be made for the payment of a salary in 
return for what service the individual was 
able to render the division during the time he 
spent in the laboratory, so that his laboratory 
experience need cost him nothing. A plan of 
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this kind would naturally involve some trouble 
from the standpoint of administration of the 
work of the division, but I believe the fact 
that it would give the chief of the division an 
opportunity to become acquainted with stu- 
dents of parasitology who might later desire 
to enter the service and thus enable him to 
form an opinion as to their capabilities and 
suitability for the work would offset any in- 
conveniences resulting from their presence in 
the laboratory. The student himself would 
not only profit from what knowledge of para- 
sitology he was able to gain during his stay 
in the laboratory, but he would also be able 
to determine better than he might otherwise 
whether he would care later to take a position 
in the division. 

As to possibilities of cooperation between 
university departments of zoology and the 
Bureau of Animal Industry in research work 
on problems relating to parasitic diseases it 
would be quite feasible in some cases for the 
bureau within certain limits to assist finan- 
cially or otherwise in investigations likely to 
yield results of value to the live-stock industry 
of the country. The exact nature of cooper- 
ative arrangements which might be made in 
any instance would depend largely upon the 
special conditions of the individual case, and 
nothing would be gained by discussing plans 
of cooperation at this time. Without going 
into details I may therefore limit myself to 
an expression of the willingness of the bureau 
to cooperate with university zoolgists in in- 
vestigations in the field of parasitology in any 
way possible. 

My remarks have been very brief but if 
the suggestions I have offered are of any 
value more elaborate discussion can be left 
for other occasions, if they are not the brevity 
of their presentation is not to be regretted. 
In any case I am very glad to have had this 
opportunity of speaking a word for practical 
zoology, of expressing the belief that it de- 
serves more attention from the zoological pro- 
fession in this country than it has hitherto 
received, and of pointing out certain ways by 
which it may be possible to bring about better 
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cooperation between the universities and the 
government in zoological research. 
B. H. Ransom 
BuREAU OF ANIMAL INDUSTRY 


Dr. Ransom’s paper suggests several topics 
for discussion and is certainly opportune. 

It is probably true that the subject of para- 
sitology has been neglected in large measure in 
our colleges and universities but I can hardly 
agree that it is due to lack of interesting phases 
of the subject. No doubt tapeworms are less 
attractive than birds or butterflies, but when 
we take into account their remarkable adapta- 
tions and the complex adjustments involved in 
their alternations of host they offer most fas- 
cinating points for biologie study, and to this 
may be added their economic interest. In my 
own experience I have usually found that stu- 
dents respond very promptly to discussion of 
these aspects of parasitic biology. 

As to the dearth of workers there is some- 
thing to be said in the matter of demand. In 
my own experience I have often had students 
who became interested in the subject but the 
great majority of our university students have 
to meet the practical problem of entering on 
work that will bring them a living income and 
it has usually been the case that when this 
feature was met the man would find more at- 
tractive openings in teaching or research in 
other lines. 

As to practical lines of cooperation I think 
Dr. Ransom has made a suggestion that is 
practicable and quite feasible. Advanced stu- 
dents and especially graduates working on 
theses or dissertations might very profitably be 
assigned for a specified time to work in the 
bureau laboratories or for field work, perhaps 
utilizing their summer vacations as is done in 
geology or entomology with perhaps joint 
supervision of bureau and university depart- 
ment so that there may be opportunity for 
university credits. 

Courses in parasitology have been offered in 
a number of institutions especially in recent 
years but I am not posted as to the extent of 
enrollment. However, any figures for recent 
years would be of little value as showing drift 
to these courses. I believe some of the men 











30 


with this training have found place in govern- 
ment service along lines related to their spe- 
cialty but how many I could not say. 

Teachers may very profitably emphasize the 
features of parasitism that afford examples of 
biologic adaptation and in medical and agri- 
cultural applications and this should se-ve to 
aid in the application of the bureau results. 

I believe a very useful aid in this work would 
be for the bureau to furnish to the laboratories, 
willing to cooperate, a condensed manual for 
the more essential technique in the preparation 
of material for study and keys for identifica- 
tion of species most commonly met with in 
laboratory work. 

The laboratory guides of Braun & Liihe: 
Stitts; and Herms, and Pratt’s indispensable 
“Manual of Invertebrates” are of course avail- 
able and are no doubt very generally used but 
they are more likely to fit into special or ad- 
vanced courses and a simple hand-book, in 
mimeograph form if desired, available for use 
in some of the more general courses would, 
I believe, help to stimulate interest. 

Possibly an outline of a course in parasitol- 
ogy arranged by a conference between repre- 
sentatives of bureau and university teachers 
might help especially if such outline indicated 
what special problems could be worked to ad- 
vantage in any particular locality. Also the 
employment of advanced students in the rou- 
tine duty of collecting or preparing material 
for bureau use might be possible. A circular 
letter from the bureau to university depart- 
ments suggesting work that might be done 
would be helpful, and I believe that sugges- 
tions to teachers as to the matter and form for 
best presenting to students and thereby to a 
larger public, the results of the bureau work 
might be of advantage. 

Specific training of specialists for the bureau 
service might be facilitated by an understand- 
ing as to probable employment of men willing 
to enter the field as their life work. 

I do not understand that the demand is wide 
enough, for the immediate future at least, to 
warrant many schools making a specialty of 
the subject but certainly a few schools with 
proper facilities might very profitably offer dis- 
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tinct courses preparing for such work and 
prospective students in this line could then be 
steered to such schools from other departments 
not emphasizing this phase of zoology. 

Another thing which, speaking from the uni- 
versity side, seems to me worth considering 
would be the preparation of a moderate number 
of representative species of parasites for dem- 
onstration purposes in classrooms or labora- 
tories or even the accumulation of certain 
abundant forms sufficient for laboratory dis- 
sections or study. The bureau doubtless has a 
large accumulation of duplicate material from 
which it would be possible to supply material 
where desired with perhaps the agreement that 
the department so supplied should contribute 
other material as it might become available. 

While it often happens that a quantity of 
specimens of some particular species is found 
in great abundance I believe we will all agree 
that the securing of such material in condition 
and quantity for laboratory purpose is more 
difficult than for most other groups. 

Perhaps my suggestions may seem to be 
rather one-sided, involving mostly assistance 
from the bureau to the university laboratories, 
but I believe that the bureau will find the uni- 
versity men ready and willing to cooperate and 
that they will welcome definite suggestions as 
to ways and means by which such cooperation 
may be established. 

HERBERT OSBORN 

Oxu10 STATE UNIVERSITY 





THE THREATENED EXTINCTION OF 
THE BOX HUCKLEBERRY, GAY- 
LUSSACIA BRACHYCERA 

THE box huckleberry (Gaylussacia brachy- 
cera) is a rare and beautiful American shrub 
which is in process of extinction. It is de- 
clared by Mr. Harlan P. Kelsey, the well- 
known landscape architect, of Salem, Massa- 
chusetts, that for many woodland situations it 
is the most beautiful native evergreen ground 
cover known to him. The biological problem 
is to preserve the wild plant from extinction 
and at the same time to bring it into horti- 
cultural use. 

Two years ago the writer, desiring to ex- 
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amine the plant in its wild state, sought to 
find out its known localities by consulting the 
larger American herbaria. He was surprised 
to find specimens from only two localities, one 
in Perry County, Pennsylvania, the other in 
Sussex County, Delaware. The original lo- 
eality assigned to the plant by Michaux in 
1803, namely, near Winchester, Virginia, is 
almost certainly a mistake, and its occurrence 
at the localities in Bath County, Virginia, 
Greenbrier County, West Virginia, and Polk 
County, Tennessee, in which it is alleged to 
have been found, appears not to be substan- 
tiated by specimens in any American her- 
barium. 

On July 13, 1918, under the guidance of Mr. 
Kelsey, the writer visited the Pennsylvania lo- 
cality. The plant is confined to a single patch 
extending for a distance of over 400 yards 
along the slope and shoulder of a timbered 
west-facing hill. It occupies an area of about 
eight acres. The soil is a loam of buff-gray 
color, weathered from an underlying shale of 
similar color. It has no other supply of water 
than direct rainfall. Overlying the loam is a 
layer of upland peat a few inches in thickness, 
such as commonly characterizes an area of 
acid-soil dry-land vegetation. 

The character of the vegetation is indicated 
by the following list of its commoner plants. 


Trees: 
Searlet oak (Quercus coccinea), 
White pine (Pinus strobus), 
White oak (Quercus alba), 
Chestnut (Castanea dentata), 
Chestnut oak (Quercus montana), 
Red maple (Acer rubrum), 
Black gum (Nyssa sylvatica), 
Dogwood (Cornus florida). 

Shrubs: 
Box huckleberry (Gaylussacia brachycera), 
Laurel (Kalmia latifolia), 
Wintergreen (Gaultheria procumbens), 
Dry-land blueberry (Vaccinium vacillans), 
Trailing arbutus (Epigaea repens), 
Lowbush blueberry (Vaccinium angustifolium), 
Juneberry (Amelanchier canadensis), 
Pink azalea (Azalea nudiflora), 
Sweet fern (Comptonia peregrina), 
Pipsissewa (Chimaphila wmbellata), 
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Spotted pipsissewa (Chimaphila maculata), 
Witchhazel (Hamamelis virginiana). 


There is no indication from the soil, mois- 
ture conditions, exposure or accompanying 
vegetation that there are any special conditions 
on this area, different from thousands of other 
areas in the Apalachian region, to explain the 
presence of the box huckleberry in this par- 
ticular spot. 

Over the whole area the root mat of the box 
huckleberry is practically continuous. Only 
one isolated piece was seen outside the main 
patch, and that was on a steep grassy slope im- 
mediately north of the main area, where farm 
cultivation had been begun but later aban- 
doned. This plant is undoubtedly a piece of 
the original patch, cut off from the rest by the 
cultivation but left alive because the cultiva- 
tion had been discontinued. 

The abrupt termination of the patch, unac- 
companied by any change in the soil, and the 
absence of isolated patches were most amazing. 
In the two hours we spent at the place we 
sought for the explanation, and I think we 
have it. But before it is outlined, let me 
present additional evidence of the complete- 
ness of the plant’s isolation. On the north 
and much of the east and west sides the patch 
is bordered by cultivated fields and a road. 
The natural extension of the patch in these 
directions is therefore impossible. On the 
south end, however, the present margin of the 
patch is located amid natural surroundings. 
It runs through the timber in a sinuous but 
definite line which coincides with no topo- 
graphic or other natural barrier. All along 
this line the patch is actually progressing and 
extending by sending out rootstocks which 
throw up new stems at the end of each year’s 
growth. 

For a distance of 125 yards at the southern 
end of the west side of the patch, the mat ends 
abruptly at the bottom of the hill at a natural 
barrier, a slender woodland streamlet, so 
low at the time of our visit that in several 
places no water was flowing over its wet gravel 
bed. For much of the distance the brooklet 
has slightly undercut the hill, so that the edge 
of the root mat hangs suspended a few feet 
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above the water. At some points, however, the 
root mat comes down to the water’s edge, but 
although suitable ericaceous soil occurs in 
many places on the other side of the brooklet, 
sometimes no more than three paces away, and 
other ericaceous plants occupy both banks, the 
box huckleberry has never jumped this tiny 
barrier. 

The theory I advance is that the whole patch 
has spread by the root from a single plant. 
If this theory is correct the plant is undoubt- 
edly more than a thousand years old. If it 
started in the middle of the present area and 
grew at an average rate of six inches a year, 
a liberal estimate judging from the observed 
length of its annual rootstock increment, its 
advance to its present front-line position 
would have required 1,200 years. The widely 
heralded but half legendary thousand-year-old 
rosebush of Hildesheim is easily outlived. 

As additional evidence that the whole of the 
eight-acre patch consists of a single plant I 
may say that notwithstanding the most pains- 
taking search we found no seedlings. Many 
small tufts were examined, but every one 
proved to be attached by a rootstock to an 
older piece. The base of the hill on which the 
patch occurs had been undercut for more than 
250 yards by a public road. The steep bank 
between the road and the hill, formed many 
years ago in the grading of the road, furnishes 
at several points good germination beds for 
the seeds of the overhanging plants. In a 
careful search along the whole bank not a seed- 
ling of the box huckleberry was found, al- 
though the bank did bear seedlings of the 
closely related plants, laurel, dry-land blue- 
berry and trailing arbutus. 

- The plant was in fruit at the time of our 
visit, the delicate light blue berries being par- 
ticularly charming in their setting of dark 
green box-like foliage. A resident of the 


neighborhood told us that the plant fruited 
every year. Why then are there no seedlings? 

I have recorded elsewhere, in an account of 
my blueberry breeding experiments, that in- 
dividual blueberry plants, close relatives of the 
huckleberries, are partially or completely ster- 
ile to their own pollen. 


The seeds from such 
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a pollination, if any are secured, are sterile, 
or if they germinate the seedlings are feeble 
and never develop into strong plants, even 
under the protecting care of cultivation. If 
this Pennsylvania box huckleberry patch con- 
sists of only one plant its seeds might be ex- 
pected to be sterile or of feeble germination. 
And this in fact was found to be true. On 
examination about 90 per cent. of the seeds 
proved to be empty shells. Only about 10 per 
cent. contained endosperms. On November 20, 
1918, 1,600 seeds were sowed in eight boxes in 
a suitable soil of peat and sand and subjected 
to different temperature treatments. From 
this sowing only three seeds germinated, and 
the three seedlings are feeble. From other 
sowings made on July 20, 1918, a somewhat 
better but still very poor germination was se- 
cured, and the largest of the plants, at the age 
of six months, are less than an inch high. 

Further evidence that the whole patch con- 
sists of one plant is afforded by its botanical 
characters. With the exception of differences 
in size and vigor, due apparently to differences 
in the amount of nutrition, the plant is re- 
markably uniform over the whole area. This 
uniformity is particularly noticeable in the 
fruit, which has a curious obovoid-pyriform 
shape. While individual plants of other spe- 
cies of blueberries and huckleberries some- 
times have this shape, a comparison of the fruit 
of many individuals of any species shows 
variation to other shapes, such as spherical, or 
even depressed. The uniformity in the form, 
and in the color also, of the berries throughout 
this patch is the same sort of uniformity that 
one finds in fruits that have been reproduced 
by cuttings, budding or grafting from a single 
parent plant. 

On the theory that the perpetuation of the 
species through seeds could be brought about 
only by finding another plant, for cross polli- 
nation, an endeavor was made to relocate the 
Delaware station. Dr. C. S. Sargent informed 
me that in company with Mr. William M. 
Canby, the original discoverer, he had tried 
several years ago to find the spot, but without 
success, and he believed the plant had been 
exterminated. Nevertheless I sent a botanist 
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in November, 1918, to find the plant if pos- 
sible, but after two days’ search he was unable 
to locate it. 

The situation had become acute, for a firm 
of nurserymen had taken away a truck load of 
plants from the Pennsylvania locality in 1918, 
and the doom of the species in a wild state ap- 
peared to be sealed unless we could find 
another plant, for the Pennsylvania plant was 
the only one actually known. Therefore when 
Mr. E. T. Wherry, the chemist, offered to make 
a further search for the Delaware area I gladly 
assented. To his acute insight into the soil 
habits of rare and fastidious plants he added 
further information that he found in Phila- 
delphia regarding the location of the old 
Canby station, and after three days’ syste- 
matic search, in early March of the present 
year, he found it. 

From Mr. Wherry’s report of his rediscov- 
ery the following paragraph is drawn: 

This colony of the box huckleberry is situ- 
ated on a northwest sloping bank about eight 
feet high. It covers an area but twenty feet 
square, the plant forming a practically pure 
stand in the center but thinning out rapidly 
in all directions. No seedlings could be found, 
all the stems apparently being connected with 
one another by running rootstocks so that 
really only a single plant is represented. A 
few stems extend into the wet, peaty material 
bordering the marsh but most of the colony 
is growing in dry, sandy upland peat made up 
of leaves of pine, oak and laurel, on the steep 
slope. The plants immediately associated, as 
far as could be determined at the time of the 
visit, are: 

Trees: 

Pond pine (Pinus serotina), 

Red cedar (Juniperus virginiana), 

Red oak (Quercus maxima), 

Holly (Ilex opaca). 

Shrubs: 

Inkberry (Ilex glabra), 

Laurel (Kalmia latifolia), 

Sweetbells (Hubotrys racemosa). 

Vine: 

Greenbrier (Smilax rotundifolia). 

Only five localities, widely distant, have been 
recorded for this plant and its existence in only 
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two of these at the present time has actually 
been confirmed. The question why the species 
has become so nearly extinct has not yet been 
answered and perhaps never will be answered 
conclusively. I wish to call attention, how- 
ever, to the probability that if these two north- 
eastern patches consist of a single plant each, 
as it appears they do, it is likely that they 
were originally chance seedlings from seeds 
earried by birds beyond the original main 
range of the species. For if these patches 
were remnants of a former widespread con- 
tinuous range, and climatic changes had de- 
stroyed the species over the rest of its range, 
each of these remnants would almost certainly 
have consisted of more than a single plant. I 
am impressed also by the possibility that a 
plant in process of extinction may have been 
killed over most of its original range by some 
particularly destructive fungus or insect, and 
that the reason of the preservation of healthy 
remnants may be that they were beyond the 
range of the destructive enemy. Possibly, too, 
the remnants were immune to the destroying 
agent. The present ravages of the chestnut 
blight (Hndothia parasitica) give an idea of 
what may have happened to thousands of plant 
species now extinct or known only from dis- 
tant remnants. 

However, the box huckleberry is not extinct, 
and we are hoping for its rejuvenation through 
vigorous seedlings. In order that my col- 
leagues may share in the excitement I may 
add that portions of the Pennsylvania and 
Delaware plants have been brought together at 
Washington, cross pollinations have been 
made, and fruit has set but is not yet ripe. 

I trust I shall be pardoned if I add to this 
article an unessential postcript, the excuse for 
which is more biographical than biological. 
In April, 1846, Asa Gray, the most distin- 
guished of American botanists, writing to his 
colleague, John Torrey, said: 


A Mr. Baird, of Carlisle, Pa., called on me yes- 
terday, evidently a most keen naturalist (ornithol- 
ogy principally), but a man of more than com- 
mon grasp. He talked about an evergreen-leaved 
Vaccinium, which I have no doubt is V. brachy- 
cerum, Mx., that I have so long sought in vain.! 
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This was the first meeting between Dr. Gray 
and Spencer F. Baird, second secretary of the 
Smithsonian Institution, who at that time, an 
ardent young naturalist of twenty-three, was 
professor of natural history at Dickinson Col- 
lege, Carlisle, Pa. The friendship thus begun 
between Gray and Baird was intimate and 
lifelong, lasting for more than forty years, 
and it had great constructive influence in the 
advancement of natural history in America. 
It was clearly Baird’s discovery of the box 
huckleberry, the very same patch in Pennsyl- 
vania about which I have been writing, that 
chiefly drew the two men together at their 
first meeting, and since this charming little 
thousand-year-old lady of the forest has done 
so much for American naturalists, the least 
we can do in return is to try to keep her liv- 
ing forever.’ 

Freperick V. CoviLLe 


VINAL N. EDWARDS 


WorKERS in science who are wont to visit 
Wood’s Hole during the summer months will 
miss the familiar figure and kindly greeting 
of one who has been identified with every 
piece of faunistic work that has been carried 
on at the Fish Commission Laboratory since 
the time of Baird, and one whose wide range 
of activity, intimate knowledge absolute reli- 
ability and willingness to serve have made 
him a most valuable source of information 
and assistance to those connected with the 
“Marine Laboratory” since the time of its 
foundation. Vinal N. Edwards, in the con- 
tinuous service of the government for over 
sixty years, died on April 5, 1919, and leaves 

1Gray’s first account of the box huckleberry, in 
which from Baird’s specimens he was able to as- 
sign the species to its correct genus, Gaylussacia, 
was published in 1846 in his ‘‘Chloris Boreali- 
Americana,’’ pp. 54-55 (Mem. Amer. Acad., ser. 2, 
vol. 3). The quotation from the letter to Torrey 


cited above is from Jane L. Gray, 1893, ‘‘ Letters 
of Asa Gray,’’ p. 343, where the date assigned to 
the letter is October, 1846. By reference, how- 
ever, to W. H. Dall, 1915, ‘‘Spencer Fullerton 
Baird, a Biography,’’ pp. 132-134, it is clear that 
the meeting took place, and the letter was written, 
in April, 1846. 
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vacant a place in the vital affairs of Wood’s 
Hole that can not be filled. 

If a young enthusiast felt that by early 
rising he might steal an advantage over other 
collaborators, his arrival at “ the commission ” 
found Vinal already hard at work. If a trip 
was made to the gulf stream, Vinal was the 
man that knew when, where and how to gain 
profit out of the expedition. If it were a 
quiet night, ideal for “skimming,” it was 
Vinal’s skiff that was moving silently among 
the slicks. Throughout the day, in the cor- 
ridors of the laboratories, on the wharf or at 
the traps—it made no difference where—prob- 
ably no sentence was more frequently heard 
than “TI don’t know, ask Vinal.” 

Untaught in the modern conception of the 
word, courteous in his manner, unmentioned 
in “Who’s Who,” unrecorded in “ American 
Men of Science,” here was a man remarkably 
well informed, courteous and friendly in his 
association with men, well known to a multi- 
tude of educators, and one upon whom many 
of the foremost workers in biological science 
relied for information and advice. It is prob- 
able that hundreds of new species have re- 
sulted from his activities as a collector. In 
Verrill’s report on the invertebrates of Vine- 
yard Sound, his name is repeatedly mentioned. 
Smith’s paper on the fishes of the Wood’s 
Hole region would have been impossible with- 
out his help, and those who were associated 
in the preparation and publication of the 
“ Biological Survey of the Waters of Wood’s 
Hole and Vicinity ” frequently stated that one 
of the motives which originally prompted this 
work was the “desire to incorporate in a per- 
manent form the valuable but unpublished 
data in the possession of this indefatigable 
collector and observer.” 

In order that the life and work of Vinal N. 
Edwards may not become forgotten, testi- 
monials from several sources have been col- 
lected, and bound copies of these will be 
deposited in the Library of the United States 
Fish Commission, in the Library of the Ma- 
rine Biological Laboratory at Wood’s Hole, in 
the Library of the National Museum, the Li- 
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brary of the American Museum of Natural 
History and the Library of Congress. 
Hermon C. Bumpus 


SCIENTIFIC EVENTS 
THE LISTER INSTITUTE! 


Tue Lister Institute is unique among the 
medical establishments of London, because it 
is an independent organization endowed by 
private benefactors. The only comparable in- 
stitution is the London School of Tropical 
Medicine, which, however, is in the enjoyment 
of government support. The Lister Institute 
is one of the schools of the University of 
London, admitted under the statute which era- 
powers the senate to admit any institution 
within the prescribed area founded for the 
promotion of science or learning to be a school 
of the university for the purpose of research 
or the cultivation of any special branch of 
science or learning. Its director, Dr. C. J. 
Martin, F.R.S., is professor of experimental 
pathology in the university, while several 
members of its staff are readers or recognized 
teachers in the university. But its connection 
with the university is otherwise shadowy and 
its affairs are managed by a governing body 
which includes Major General Sir David 
Bruce, K.C.B., F.R.S. (chairman), Professor 
F. W. Andrewes, M.D., F.R.S., Professor W. 
Bulloch, F.R.S., Sir James Kingston Fowler, 
K.C.V.O., and Professor E. H. Starling, 
C.M.G., F.R.S., There is also a council con- 
taining representatives of the members of the 
Institute and of many learned bodies. 

The report to be presented at the annual 
general meeting gives an account of the va- 
rious activities of the institute during the 
year, and contains a section in which its 
future general policy is discussed. A great 
deal of the time of the staff of the institute— 
which, owing to the war, was much dimin- 
ished—was given to routine bacteriological ex- 
aminations for the London County Council 
and other public bodies, and the production 
of serums and vaccines for the War Office and 
the Government of Egypt. But some of the 
work done for the War Office has reached out 


1From the British Medical Journal. 
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to research, as, for instance, investigations 
made by Dr. Arkwright and Mr. Bacot as to 
the virus of trench fever and typhus fever, and 
the transmission of these diseases by lice. 
Miss Muriel Robertson has continued re- 
searches upon anaerobic bacteria of wounds 
and the preparation of standard samples of 
the toxin of Vibrion septique which have been 
used in preparing and standardizing the 
serums issued to the army from the serum 
laboratories of Messrs. Burroughs, Wellcome 
and Co. Much of present knowledge of the 
pathogenic anaerobes has ‘been gained since 
the beginning of the war, and in its acqui- 
sition Miss Robertson, who is secretary of the 
anaerobic committee originated by the Med- 
ical Research Committee, has taken a prom- 
inent part. 

In another direction researches stimulated 
by the war have yielded results of permanent 
importance to physiology and general medi- 
cine—and indeed to sociology and statecraft 
Dr. Harden and Dr. Zilva have made a 
series of investigations into the properties of 
aceessory food factors and the effects of the 
deprivation of them on various animals. A 
related research was that conducted by Dr. 
Harriette Chick, at the request of the mili- 
tary authorities, into the cause of scurvy; it 
was eventually expanded to include certain 
other deficiency diseases. The research de- 
manded the greatest care in the adjustment of 
the diets and the feeding of the animals, and 
the help of many volunteer workers was en- 
listed. This inquiry has had many parts, but 
those concerned with the quantitative deter- 
mination of the relative antiscorbutic efficiency 
of natural foodstuffs, and with the loss of 
antiseorbutie value during the drying of vege- 
tables, are now practically complete; work is 
still in progress with regard to the preserva- 
tion of lemon juice and root vegetables, and 
as to the antiscorbutic and growth-promoting 
properties of cow’s milk, with special refer- 
ence to infant feeding. The novel feature of 
the investigations has been the attempt to get 
a quantitative estimate of the amount of ac- 
eessory food facts in various foodstuffs, the 
first step being to determine experimentally 


also. 
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for each substance the minimum daily ration 
which will protect the experimental animal. 
A committee on accessory food factors, with 
Professor Hopkins as chairman and Dr. H. 
Chick as secretary, has been sitting during 
the year, and has prepared a monograph to 
meet the needs of the general scientific and 
medical reader. 


SCIENCE IN AUSTRALIA 


THE newly founded Commonwealth Insti- 
tute of Science and Industry, Melbourne, has 
begun the publication of a monthly journal 
entitled Science and Industry. The editorial 


foreword says: 


No competent scientific investigator need fear 
the coming of the institute. It will not attempt to 
do work that others are doing already. There is 
more than sufficient work for all. No one needs to 
look round for a job. They are everywhere at 
hand. While there is still dust in Sydney’s 
streets, or smoke issuing from the chimney stacks 
at the factories at Footscray, while there is waste 
timber being eternally burnt around the saw-mills 
of the west, while the molasses expressed from the 
sugar-cane of the north still finds its way down to 
the sea, who can deny the width of the field for 
scientific investigation? While the rich lands of 
Queensland are continually being given over to the 
prickly pear, and arable areas of Victoria to St. 
John’s wort, while artesian water ceases to flow, or 
the bores to corrode, while stock die of strange 
diseases in the night, and their young perish before 
birth, while there are still mineral treasures that 
have not yet been exploited by the prospector, 
while air transport is still with us an undeveloped 
means of locomotion, while a thousand and one 
articles of daily use are still being imported from 
foreign lands that could easily be manufactured by 
our own people, who will say that there is no room 
for science? 

Hitherto in Australia, and in most other Eng- 
lish-speaking countries, the scientist is only now 
beginning to get back some of his own, In the 
past there has been observable a certain suspicion 
of science. The primary producer used to regard 
the man of science as a dreamer or at best a 
theorist. They talked of Collins-street farming. 


The scientific man, on his part, had little respect 
for those who allowed their actions to be hampered 
by the ideas of their grandparents. But gradually 
it was seen by producers that the man of science 
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had something to teach them if they were only 
prepared to listen, and if he was willing to express 
his thoughts in every-day language. The man on 
the land no longer despises science as he did a 
quarter of a century ago—at least, the more pro- 
gressive do not. The manufacturers are not pre- 
cisely in the same plight. With some few and 
notable exceptions, they have been inclined to ig- 
nore the lessons of science. The scientists them- 
selves are somewhat to blame for this, or, at any 
rate, they have themselves to thank. Business men 
have one test of value, and that is cost. Scientists 
who love their science place it above money. 
Much of the most valuable scientific work done in 
the world has been done for a pittance. The re- 
ward of the investigator was not necessarily ex- 
pressed in the augmentation of his banking ac- 
count. Business men could not understand this. 
Services that could be had cheaply were nasty. 
If they were valuable, they would be much sought 
after in the market. So argued these men of af- 
fairs, and this was the basis of those advertise- 
ments asking for the services of fully-qualified 
chemists at £200 a year or less. These bad old 
days must end if science is to come into her own. 
In the field of science the laborer is worthy of his 
hire. 

The institute is the youngest department of the 
commonwealth government, It is not yet old and 
effete, with a large number of its officers eagerly 
looking for the retiring age. It represents the 
young commonwealth, youthful and virile, and 
realizes, as it has been expressed, that ‘‘the fron- 
tier of knowledge is the starting point of re- 
search.’’ 


SIGMA Xi AT SYRACUSE UNIVERSITY 

Tue Society of Sigma Xi at Syracuse Uni- 
versity has elected as officers for the ensuing 
year the following: President, Edward D. Roe, 
Jr.; Vice-president, C. C. Adams; Secretary, 
Geo. T. Hargitt; Treasurer, Henry F. A. 
Meler. During the past year the following 
scientific program has been presented by mem- 
bers of the society: 

November 18. Edwin F. McCarthy. Occurrence 
of knots and spiral in Adirondack red spruce. 

Carl J, Drake. Notes on Nezara viridula, a seri- 
ous plant pest in the south. 


December 13. R. 8. Boehner. Gas warfare. 

E. N. Pattee. The outlook for chemical indus- 
tries in the United States. 

January 10. T. C. Hopkins. Exploring and 
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prospecting for oil in Wyoming and Kentucky. 

Chas. H. Richardson. Some results of recent 
geological research in Vermont. 

February 6. H. 8. Steensland. The action of 
benzol on animals. 

Frank P. Knowlton. 
with demonstration. 

March 14. E. D. Roe, Jr. The irreducible fac- 
tors of 1+2+27+...+ am”, 

R. R. Tatnall.. The production and measurement 
of low pressures, 

April 11. L. M. Hickernell. 
structure of the 17-year cicada. 

H. F. A. Meier. The fixation of atmospheric ni- 
trogen by plants. 

May 9. Louis Mitchell. The use of diagrams in 
the solution of hydraulic problems. 

Rich D, Whitney. The destruction of under- 
ground structures by electrolysis. 


The electrocardiogram, 


The habits and 


THE TROPICAL RESEARCH STATION OF THE 
NEW YORK ZOOLOGICAL SOCIETY IN 
BRITISH GUIANA 


Arter two years of temporary suspension 
on account of the war, the Tropical Zoological 
Station of the New York Zoological Society, 
in British Guiana, is again proceeding with 
its various activities. Director William Beebe 
now has with him Inness Hartley, research 
associate, Alfred Emerson, research assistant, 
and John T. Van, artist. In a short time two 
visiting zoologists will arrive at the station 
for the pursuit of special studies. 

In order to live arid work in close proximity 
to the jungle and the river life of British 
Guiana, the old station at Kalacoon was va- 
cated, and the new one was planted in the 
government Penal Settlement, at Katabo. 
There, in an ideal spot, a commodious lab- 
oratory and dormitory have been developed, 
and an extensive program of investigation has 
been laid out. Three tropical rivers of con- 
siderable importance, the Essequibo, Cuyuni 
and Mazaruni, render the whole western half 
of British Guiana available to the station near 
the meeting-place of their waters. The Maza- 
runi Rapids are eight miles above the station. 

A garden has been planted, and Indian 
hunters bring to the table of the station varied 
supplies of tapir, deer and agouti meat and 
fish. Animal life in close proximity to the 
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station is abundant, and the choice of subjects 
for investigation is fairly bewildering. 

Again has the government of British Guiana 
been most liberal in promoting the objects of 
the station, and the Zoological Society looks 
forward with lively interest to the year’s 
record of results. 


SCIENTIFIC NOTES AND NEWS 


THe Rr. Hon. Jonn WitiiAM Strutt, Lorp 
Ray eicH, the great English physicist, died on 
July 1, at the age of seventy-six years. His 
eldest son is the Hon. Robert John Strutt, pro- 
fessor of physics in the Imperial College of 
Science, London. 

WESLEYAN UNIverRSITy, at its recent com- 
mencement, conferred the degree of doctor of 
science on Edward Lee Thorndike, 796, pro- 
fessor of psychology at Teachers’ College, Co- 
lumbia University; Frank Bowers Littell, ’91, 
astronomer, Naval Observatory, Washington, 
D. C., and George Arthur Burrell, recently in 
command of United States Army Chemical 
Service. 

AT the commencement of the University of 
Vermont the degree of doctor of letters was 
conferred on Dr. Liberty Hyde Bailey, formerly 
director of the college of agriculture of Cor- 
nell University, and the honorary degree of 
doctor of science on Dr. Marshall Avery 
Howe, curator of the museums of the New 
York Botanical Garden. Dr. Bailey delivered 
the commencement address, taking for his sub- 
ject, “ The aspiration to democracy.” 


THE honorary professional degree of master 
of horticulture has been conferred upon Ed- 
mund H. Gibson, of the U. S. Bureau of Ento- 
mology, by the Michigan Agricultural College. 


THE agricultural building at the Kansas 
State Agricultural College has been named 
Waters Hall in honor of Dr. Henry Jackson 
Waters, former president of the college, now 
managing editor of the Kansas City Weekly 
Star. 

Dr. D. T. MacDoueat, director of the de- 
partment of botanical research, Carnegie In- 
stitution of Washington, was elected a corre- 
sponding member of the Société Nationale 
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d’Acclimatation de France, at the meeting of 
May 25, under the presidency of Minister 
Lebrun. 


Tue title of Commander of the Order of 
the Crown of Belgium has been conferred on 
Dr. W. J. Holland, director of Carnegie In- 
stitute, Pittsburgh, in recognition of the 
“devotion shown by him to the cause of 
Belgium.” 


Major W. H. Eppy, of the section of food 
and nutrition of the Surgeon General’s Office 
has recently returned from abroad. After 
the departure of Major P. A. Shaffer, Major 
Eddy was in charge of the work of the section 
in France. He is now temporarily on duty at 
the Surgeon General’s Office. Major F. L. 
Scott, of the section of food and nutrition of 
the Surgeon General’s Office has also returned 
from abroad and received his discharge from 
the army. 


Preswent Kenyon L. Butrerric.p, of the 
Massachusetts Agricultural College, has re- 
turned from France. 


Captain Lawrence J. Coxe, professor of 
psychology at the University of Colorado, has 
received his discharge from the army and has 
returned to the university. 


Proressok Max E.uis, of the department of 
biology of the University of Colorado, who 
has been on leave of absence for two years 
engaged in government service, has resigned 
to accept a permanent government position. 


WE learn from the Journal of the American 
Medical Association that Dr. Alexander C. 
Abbott, of the University of Pennsylvania, 
who recently returned from France, where he 
served with the Medical Corps of the U. S. 
Army, has been nominated for a position on 
the Philadelphia Board of Health. Dr. Frank 
C. Hammond, who was appointed to fill the 
vacancy, insisted on resigning the post that 
Dr. Abbott might be reappointed to his former 
position. 


Tue Harvard Corporation has made the fol- 
lowing appointments on the Harvard Cancer 
Commission: Dr. Robert B. Greenough, di- 
rector, and Drs. Channing C. Simmons, secre- 
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tary (both of Boston) ; Roger Pierce, treasurer; 
James H. Wright, Boston, pathologist; Wil- 
liam Duane, research fellow in physics; Wil- 
liam T. Bovie, research fellow in biology; 
Henry Lyman, Boston, research fellow in chem- 
istry, and Ernest W. Goodpasture, Boston, re- 
search fellow in pathology. 


Dr. Wiyrietp Scorr Hau, for more than 
twenty years a member of the faculty of North- 
western University Medical School, Chicago, 
has been appointed to take charge of the newly 
organized department of social hygiene of the 
Presbyterian Board cf Temperance and Moral 
Welfare. 


Dr. CuHartes J. Garpry, professor of agri- 
cultural economy in the college of agriculture 
of the University of Wisconsin, has been ap- 
pointed economist in charge of farm-life stud- 
ies of the United States Department of Agri- 
culture. 


Mr. Cuar_es Snyper, head keeper of reptiles 
in the New York Zoological Park, has been 
made director of the Buffalo Zoological Gar- 
dens. 


Mr. F. Fuippance, at one time a temporary 
assistant in the herbarium at Kew, has been 
appointed assistant curator of the Botanic 
Gardens, Singapore. 


Dr. J. E. Kirkwoop, professor of botany in 
the Montana State University at Missoula, has 
been granted leave of absence for a year and 
will work in the University of California lab- 
oratories. During his absence the depart- 
ment will be in charge of Assistant Professor 
Paul W. Graff. 


Dr. K. Sato, assistant professor of agricul- 
ture in the University of Tokio, is studying 
problems of farm management and agricul- 
tural economics in the United States. 


H. S. Gate, of the U. S. Geological Survey, 
has been making a survey of the potash situ- 
ation in Alsace. 


W. R. InGatts has retired from the editor- 
ship of the Engineering and Mining Journal, 
but will continue as consulting editor. He has 
resumed practise as consulting engineer with 
offices in New York. 
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Proressor J. F. Kemp has recently found 
among other stored articles in the department 
of geology of Columbia University a notebook 
of the late Professor John Strong Newberry, 
containing notes in French taken by him 
while a student, and covering the lectures on 
botany delivered by Professor Brongniart in 
Paris in 1849 and 1850. Through Professor 
Harper, Professor Kemp has transmitted this 
very interesting document to the New York 
Botanical Garden for preservation, and it has 
been added to the library. 


Dr. C. L. Maruart, assistant chief of the 
Bureau of Entomology, and chairman of the 
Federal Horticultural Board, gave an address 
to the Entomological and Zoological Seminar 
of the Kansas State Agricultural College on 
May 19, on some work of the Federal Horti- 
cultural Board. 


Dr. AtBert R. Mann, dean of Cornell Col- 
lege of Agriculture, delivered the address at 
the forty-ninth commencement of the Massa- 
chusetts Agricultural College at Amherst, on 
June 24. He spoke on “The place of the 
trained man in agriculture.” 


Tue Croonian Lecture on the biological sig- 
nificance of anaphylaxis was delivered on May 
29, before the Royal Society, by Dr. H. H. 
Dale, F.R.S., director of the biochemical and 
pharmacological department of the Medical 
Research Committee. 

Sirk ArtHur NEWSHOLME gave a public ad- 
dress on the evening of June 20, at the Uni- 
versity of Toronto, on “Some problems of 
preventive medicine of the immediate future.” 
Sir Arthur was the guest of honor at a dinner 
given by Dr. Edmund E. King, Toronto, presi- 
dent of the Academy of Medicine. 


FatHer Water Siporeaves, S8.J., director 
of the Stonyhurst College Observatory, known 
for his contribution to stellar spectroscopy and 
other work, died on June 12, in his eighty-sec- 
ond year. 

Tue four hundredth anniversary of the 
death of Leonardo da Vinci was celebrated at 
Naples on May 2. The British Medical Jour- 
nal states that an address was delivered by 
Professor Filippo Bottazzi. The great artist 
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was an enthusiastic anatomist. He began his 
studies in the Hospital of Santa Maria Nova 
at Florence in 1489, when he was in his thirty- 
seventh year, and continued them at Milan in 
the Ospedale Maggiore and the Collegio die 
Fisici, and afterwards at Rome in 1513 till 
they were forbidden by Leo X., on a denuncia- 
tion of body-snatching made by some German 
enemies. He dissected more than thirty bod- 
ies of men and women of various ages, and 
his observations were collected in one hundred 
and twenty books; much of the manuscript 
has been lost, and the drawings designed to 
illustrate the text of a great work on anatomy 
to have been written in conjunction with 
Mare’ Antonio della Torre, the famous pro- 
fessor of Pavia, lay forgotten in the Am- 
brosian Library at Milan, and afterwards in 
the Royal Library at Windsor, until they were 
discovered in 1902. They are now in course 
of publication. 


Tue faculty of the North Dakota Agricul- 
tural College, organized under the name Col- 
lege Teachers Organization, voted on June 9 
to apply for a charter in the American Feder- 
ation of Teachers. Eighty per cent. of the 
teaching staff are members of the new organi- 
zation. 


THE annual general meeting of the Society 
of Chemical Industry will be held in London 
on July 15-18, under the presidency of Pro- 
fessor Henry Louis. Nature states that on 
July 15 there will be a conference at the 
Mansion House, when addresses will be given 
by representatives of the Inter-Allied Confer- 
ence. Sir William J. Pope, chairman of the 
Federal Council for Pure and Applied Chem- 
istry, will open the conference. The subjects 
of other conferences will be: Power Plant in 
Chemical Works; Empire Sugar Production; 
Dyestuffs, Synthetic Drugs and Associated 
Products; The Chrome Tanning Industry; 
and Recent Developments in the Fermenta- 
tion Industries. A reception will be held at 
the British Scientific Products Exhibition, 
Central Hall, Westminster, on July 17. 


WASHINGTON UNrversiry ScHooL oF MepI- 
CINE has received a grant of $5,000 to be used 
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for the investigation of hypertrichiasis, from 
a person whose name is for the present with- 
held. A commiitee in charge of the grant has 
been appointed, consisting of the dean, Dr. G. 
Canby Robinson; Dr. M. F. Engman, of the 
department of dermatology, to whom the 
grant was proposed, and Dr. Charles H. Dan- 
forth, of the department of anatomy, who will 
carry on the investigation which will be 
chiefly in the fields of anthropology and hered- 


ity. 


A “ RoosEvett Institute of American Family 
Life,” to be developed in connection with the 
eugenics record office of the Carnegie Institu- 
tion, in Washington, has been proposed to the 
Roosevelt Permanent Memorial National Com- 
mittee by the Eugenics Research Association 
of Cold Spring, Long Island. The association 
in outlining the project explains that it owns 
eighty acres of land in Roosevelt’s own voting 
district, and has already laid the foundation 
for the study of the factors controlling Ameri- 
can family life. In the announcement, which 
proposes the erection of the memorial insti- 
tute at Oyster Bay, the association declares: 
“This memorial institute will strive to ad- 
vance those ideas of responsible and patriotic 
parenthood for which Theodore Roosevelt so 
valiantly battled.” In addressing the national 
committee the association wrote: “We re- 
spectfully call your attention to the following 
factors which contribute to the fitness of this 
suggestion: The Roosevelt memorial should, 
like the man in whose memory it is built, battle 
for the advancement of the eugenical ideal in 
American family life. It should be located in 
Roosevelt’s own neighborhood. The safety of 
the foundation fund could be absolutely se- 
cured by placing it as trust with the Carnegie 
Institution of Washington. Its proximity to 
New York City makes the Oyster Bay neigh- 
borhood an exceptionally fitting place for the 
institute.” 





UNIVERSITY AND EDUCATIONAL 
NEWS 


Harvarp University is bequeathed $100,000 
for the study of methods to reform and cure 
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criminals and mental defectives by surgery 
under the will of Dr. J. Ewing Mears. 


In accordance with the will of the late 
Clementine C. Conkling, real estate in the city 
of Omaha to the value of approximately 
twenty-five thousand dollars has been be- 
queathed to the college of medicine, University 
of Nebraska, Omaha. 


THE Goldsmiths’ Company has offered the 
sum of £15,000 to London Hospital for the en- 
dowment of a chair of bacteriology, to be 
known as the Goldsmiths’ Company’s chair of 
bacteriology. 


THE Utah Agricultural Experiment Station 
recently established a department of human 
nutrition. R. L. Hill, Ph.D. (Cornell), for- 
merly of the Maryland Agricultural Experi- 
ment Station and first lieutenant in the Sani- 
tary Corps of the Army, has been appointed 
head of the department with Blanche Cooper, 
B.S., formerly nutrition expert for the Utah 
Agricultural College Extension Division, asso- 
ciate. 


Dr. Harry Wooppurn Cuase, professor of 
psychology, has been elected president of the 
University of North Carolina. 


Dr. A. F. Kipper has resigned as professor 
of agronomy in the college of agriculture, 
Louisiana State University, to accept a posi- 
tion as agronomist and assistant director of 
the State Agricultural Experiment Station at 
Baton Rouge. 


NatHan Fasten, B.S. (C. C. N. Y. 710), 
Ph.D. (Wisconsin, 714), has been promoted to 
the rank of assistant professor of zoology at the 
University of Washington, Seattle. 


Proressor T. Brartsrorp Rosertson, pro- 
fessor of biochemistry in the University of 
Toronto, has been appointed to succeed the 
late Sir Edward C. Stirling as professor of 
physiology in the University of Adelaide, South 
Australia. 


Mr. W. L. Braca has been appointed to the 
Langworthy chair of physics in the University 
of Manchester in succession to Sir Ernest 
Rutherford. 
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DISCUSSION AND CORRESPONDENCE 
THE DISCOVERY OF CACULUS 


To tHe Eprror or Science: The writer de- 
sires to call attention to certain disclosures 
here pointed out for the first time, whose 
conclusions are decisive in the matter of the 
celebrated controversy between Newton and 
Liebniz, regarding the discovery of calculus. 
It is admitted that Leibniz was in full pos- 
session of his calculus, at the time of his 
second visit to London, in September, 1676. 
and that during the week in London, he made 
copious extracts from Newton’s “ De Analysi 
AZquationes Numero Terminorum Infinitas,” 
which was in the hands of Collins, where it 
had been placed by Barrow in 1669, with the 
consent of Newton.! Besides containing the 
binomial theorem, expansions of trigonometric 
functions, etc., it was a complete treatise on 
fluxions. Found among Collins’s papers after 
his death, it was published in 1711. 

Leibniz’s first information from Newton 
that this work existed, and where it was to be 
found, came from Newton’s second letter of 
October 26, 1676, which reached Leibniz some 
months later in Germany. I quote the “ En- 
cyclopedia Britannica” (Inf. Calc.) as to the 
contents of this letter: 

Newton proceeds to state that about 1669 he 
communicated through Barrow to Collins a com- 
pendium of his method subsequently called ‘‘the 
method of fluxions,’’ with applications to areas, 
rectification, cubature, etc. In this letter, how- 
ever, he gave no explanation of this method, care- 


fully concealing its nature in an anagram of 
transposed letters. ... 


Leibniz’s reply to this letter has been termed 
one of “noble frankness” in contrast to 
Newton’s secrecy. This frankness, however, 
did not consist in informing Newton of the 
week but recently spent with Collins, in care- 
ful examination of the very compendium to 
which he referred, and that his anagram was 
useless. On the contrary, Leibniz renewed 
statements of ignorance of Newton’s method, 
and with seeming frankness, imparted his cal- 
culus to Newton in every detail, thereby lay- 
ing the foundation of a plot to deprive New- 


1 Cajori, ‘A History of Mathematies,’’ p. 230. 
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ton of all credit, whose subsequent details 
were carried out on a timed schedule. 

Thus, on the first publication of a work on 
fluxions by Newton in 1704, an unsigned and 
unfavorable review in the “ Leipzig Acts” for 
1705, stated that Newton uses and always has 
used fluxions for the differences of Leibniz. 
A few years later, Leibniz, who was the author 
of this indirect charge, made it still clearer 
in a letter to Count Bathmar, which was pub- 
lished, stating that Bernouilli had written to 
him that Newton had apparently fabricated 
his calculus after having seen his own. Later 
than this, again, a letter was distributed over 
Europe, making the same direct charge, but 
without containing the name of its author, 
printer or place of publication. 

From Leibniz’s examination of Newton’s 
compendium of fluxions on his second visit 
to London, it is absolutely certain that he 
possessed personal knowledge that these in- 
famous charges against Newton were false. 

It must be explained how Leibniz knew of 
the existence of that compendium in Collins’s 
hands when he went to London, out of his way 
from Paris to Hanover, and how he knew that 
it contained what he wished to see. Newton’s 
first letter to Leibniz, June 13, 1676, gave all 
the important theorems on series which were 
contained in that compendium, although his 
letter neither stated this fact, nor gave ex- 
planations. In his reply of August 27, 1676, 
Leibniz expressed great interest, and asked for 
their explanation and then shortly after went 
to London and read all about them, the op- 
portunity for this journey being a request 
from the Duke of Hanover to return to Ger- 
many. 

The only reasonable supposition is that 
Leibniz had seen this manuscript on his first 
visit to London, in 1673, and thus knowing of 
its existence, and that it contained these series, 
the new interest which they aroused caused 
the second visit, for the purpose of re-reading 
them in the light of an improved mathemat- 
ical knowledge. 

The probability of the truth of this sup- 
position is increased when we take into ac- 
count the character of the man and the cir- 
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cumstances which surround the first visit. He 
was continually employed throughout life in 
typical German propaganda, and was ac- 
customed to political deceit. In 1669, under 
the guise of a Catholic Polish nobleman, he 
wrote a tract which undertook to mathemat- 
ically demonstrate to his supposed country- 
men, the Poles, that it was for the best inter- 
ests of Poland to elect the German candidate 
for their throne. The political mission which 
brought him to Paris in 1672 was to secure 
France as an ally of Germany in a proposed 
war of conquest against the Turk, the bait to 
France being the possession of Egypt, “ one of 
the best situated lands in the world.” This 
project was finally laughed from the court of 
Louis XIV. 

While in Paris, Leibniz corresponded with 
Oldenberg and Collins. The former was Sec- 
retary of the Royal Society of England, and 
had in charge all papers and manuscripts of 
the society. He was for many years a German 
agent in London whose services as secretary 
were given without pay. Confined in the 
Tower as a spy in 1669, the Royal Society ad- 
journed its meetings until his release.? 

Collins was the closest friend of Newton, 
and spent his entire time in obtaining the 
latest mathematical information and in corre- 
sponding with mathematicians about it. 
These two men, Oldenberg and Collins, always 
appear as instruments of Leibniz in his deal- 
ings with London affairs and with Newton, 
but all communications seem to have passed 
through Oldenberg’s hands. 

After 1669, when Collins obtained the com- 
pendium of fluxions above mentioned, there 
was much correspondence about fluxions be- 
tween Newton, Collins and other mathemati- 
cians, and on December 19, 1672, Newton 
sent a letter to Collins which was designed 
to explain fluxions to any intelligent person, 
with one illustrative example, which Collins 
immediately began to communicate to all of 
his correspondents. 

Leibniz was in London, January 11, 1673. 
and remained until March following. Appli- 

2See Weld, ‘‘History of the Royal Society,’’ 
Vol. 1, pp. 201, 259. 
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cation for membership in the Royal Society 
had preceded him, and he attended all of its 
meetings, read mathematical papers before it, 
and made claim to a differential method for 
series as his own invention, which Pell identi- 
fied as the method of Mouton, a Frenchman, 
very much to Leibniz’s discomfort. He had 
discussions with Oldenberg and Collins re- 
garding series, and we must remember that 
the latter possessed, in Newton’s compendium 
on fluxions, the latest and most remarkable 
series of the time. That Leibniz had free 
access ‘to the manuscripts in the hands of 
these men, and read them, would appear from 
his notes of this visit, discovered in 1890, in 
the royal library at Hanover. These show 
extracts from Newton’s “ Optics,” and from 
other authors, and a remarkable absence of 
notes on mathematics, his chief subject of 
interest at the time. 

Returning to Paris in March, Leibniz placed 
himself under the guidance of Huygens in 
higher mathematics, and began the develop- 
ment of his caleulus. It was well in hand by 
December, .1675, and the question arose, how 
to deal with Newton. The plan adopted was 
to have Newton informed that Leibniz had 
heard that he had a method for series, tangents 
and the like, and requested information about 
it, as he had one of his own. It required the 
united persuasions of Oldenberg and Collins, 
and an appeal that it was for the honor of 
England, to overcome Newton’s objections and 
bring about the first letter of June 13, 1676, 
already mentioned. The ostensible purpose of 
the correspondence is to learn Newton’s 
method, yet he held Newton’s compendium of 
it in his possession for a week, the following 
September, and since its pages were opened 
freely to him at that time, it is constructive 
proof that they were as freely open to him 
for the two months in 1673 that he was in 
London. 

The sudden death of Oldenberg in 1677 pre- 
vented an answer to the letter of “ noble frank- 
ness.” but when the “ Principia” was pub- 
lished in 1687, Newton inserted a scholium 
containing the statement that a letter from 
Leibniz had shown that that distinguished 
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man had fallen upon a method which scarcely 
differed from his except in its forms of words 
and symbols. 

It is not known how far Collins was in the 
confidence of Leibniz, but it has been noted 
that following Collins’s death in November, 
1683, appeared the first publication of Leibniz’s 
calculus, in the “ Leipzig Acts” for 1684, es- 
sentially as it was given to Newton in 1677. 

Additional force is given to the supposition 
that Leibniz saw Newton’s compendium in 
1673 by the similarity of the circumstances to 
those which relate to German propaganda as 
it has been disclosed by the recent war, a 
similarity so striking, that one hardly realizes 
that the period concerned is practically two 
and one half centuries nearer the origin of 
such methods. But the letter of “ noble frank- 
ness ” with the unquestioned facts which throw 
light upon it, are alone sufficient to bar Leib- 
niz from the honor of an independent dis- 
coverer, for no other reason than that, as we 
say in the law, he does not come into court 
with clean hands. Artuur S. Harnaway 

PuRDUE UNIVERSITY 


THE POOR DIENER 


How many of us have not felt as we closed 
an article that we may have thought good, 
perhaps expressing perfunctory thanks to our 
patron or instructor or some other figure in the 
seats of the mighty who took a few minutes 
time to send us some preparations or cultures 
prepared by some one else in his laboratory, 
that there was a hardworked, somewhat pa- 
thetic humbler figure back of it all to whom 
our thanks are far more due than to any of 
these ? 

When you take down from the shelf a 
carefully cleaned, carefully sterilized, cotton- 
plugged flask and fill it up for your own pur- 
poses, and then cheerfully discard it and take 
another because you got in a tenth of a centi- 
meter too much, when you finish up a couple 
of hours brisk work and then carry out a tray- 
ful of pipettes to the “ dirtroom ” to be washed 
up, and leave around a staggering array of 
dirty glassware too bulky to bother to take out 
yourself, when you pile up on the sterilizing 
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bench a great lot of used, gone and forgotten 
cultures for some one else to autoclave, then 
remember the poor diener. 

When you toss over a foul sample of sputum 
with a “ Here Jim, stain this up and look for 
the bugs,” or hack out a bloody mess of tissues 
from a dead guinea pig and hand them over 
with a curt “ Shove these into Zenker, George, 
and run ’em through as fast as you can,” give 
credit where credit is due. These are not 
operations that can be carried on by any old 
man in the street; these are true science. 

Dozens of procedures which we learned with 
difficulty in school days, we turn over to 
dieners and technicians, who learned the art 
from other dieners and technicians and carry 
it on in a clean-cut mechanical way better than 
we could do ourselves. God help science if all 
the dieners should unionize and go on a strike 
to-morrow. E. R. L. 

SaRANAOC LAKE 





SCIENTIFIC BOOKS 
RECENT PALEOBOTANY IN GREAT BRITAIN 


Tue following survey of paleobotanical re- 
searches published in Britain during the war 
is necessarily superficial; it is, moreover, ob- 
viously impossible to draw a clearly defined 
line between work done in the period imme- 
diately preceding the outbreak of hostilities 
and work completed since August, 1914. No 
mention is made of papers which, though 
primarily concerned with recent plants, in- 
clude references to extinct types. In spite of 
the fact that national work of one kind or an- 
other has absorbed, wholly or in part, energies 
normally devoted to scientific research the 
record of achievement amply justifies the 
statement that the progress of paleobotanical 
enquiry has not suffered any serious check. 
Much has been done towards quickening the 
spirit of research in pure science as well as 
in relation to problems of great economic im- 
portance: the foundations of paleobotanical 
knowledge have been considerably strength- 
ened and, with the access of greater oppor- 
tunities and revived interest in research which 
we confidently expect in the days to come, the 
results gained during the period of storm and 
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stress will unquestionably exercise a stimu- 
lating and directive influence upon future 
investigations. 

Through the death of Mr. Clement Reid 
(December, 1917) paleobotany has lost one of 
the ablest and most careful observers in a 
neglected field of British botany, namely, the 
investigation of the composition of European 
floras subsequent to the advent of the flower- 
ing plants as the dominant class. In his later 
work he had the benefit of the assistance of 
his wife by whom, it may confidently be ex- 
pected, questions connected with the origin of 
the British flora will be further elucidated. 
Dr. Newell Arber, who died in June, 1918, 
was one of the most indefatigible and en- 
thusiastic students of ancient floras, particu- 
larly those of Paleozoic and later Mesozoic 
age. He accomplished much in a compara- 
tively short life and by his whole-hearted de- 
votion to research exercised a wide influence 
upon younger men. Miss Ruth Holden, 
though an American citizen, left her paleo- 
botanical work in this country at the end of 
1916 to join a British medical unit in Russia 
where she died in April, 1917. By her death 
paleobotany lost an exceptionally gifted and 
promising student. 

Booxs.—-The second part of “The Creta- 
ceous Flora”! by Dr. Marie Stopes, a volume 
of a series of British Museum Catalogues of 
the fossil plants in the national collection is 
devoted to an account of Lower Greensand 
(Aptian) plants, principally Conifers and ex- 
tinct types of Cycadophyta. The introductory 
chapter includes an interesting sketch of the 
general facies of Lower Greensand floras and 
a discussion on the climatic conditions under 
which the plants lived. A remarkable new 
genus (Colymbea) of Cycadophyta is described 
and new types of dicotyledonous wood. The 
author’s work affords striking evidence of the 
highly specialized structure of some of the 
oldest dicotyledonous trees of which we have 
any detailed knowledge. Volume III. of 


1 ‘Catalogue of the Mesozoic Plants in the Brit- 
ish Museum’’ (Nat. Hist.), The Cretaceous Flora, 
Pt. II., London, 1915. 

2‘ Fossil Plants,’’ Vol. III., Cambridge, 1917. 
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“Fossil Plants,? a text-book for students of 
Botany and Geology” by the writer of this 
article published in 1917 continues the ac- 
count of Pteridosperms and Cycadofilices be- 
gun in Vol. II. and deals with recent and 
fossil Cycadophyta, the Cordiatales, and fossil 
gymnospermous seeds. The concluding vol- 
ume has been printed and will be published 
as soon as circumstances permit. 
Papers.—1. Pre-Carboniferous Plants. One 
of the most important paleobotanical contri- 
butions of recent years, a paper of exceptional 
interest, is the memoir by Dr. Kidston and 
Professor Lang* on a new genus of plants, 
Rhynia Gwynne-Vaughant, beautifully pre- 
served as an almost pure growth in beds of 
chert in the Old Red Sandstone of Aberdeen- 
shire. The chert consists of a series of peat 
beds which were periodically inundated and 
eventually covered by a layer of sand. The 
silicified peat is almost entirely composed of 
the prostrate stems and rhizomes of the leaf- 
less and rootless Rhynia. This oldest land 
plant of which the internal structure is at 
all fully known consisted of a branched under- 
ground rhizome attached to the soil by rhizoids 
bearing occasionally forked, slender, leafless 
aerial branches. The vegetative organs bore 
small hemispherical protuberances some of 
which developed into adventitious branches. 
The reproductive organs are represented by 
elongate isosporous synangia probably borne 
at the end of the main axes. A new group, 
the Psilophytales, is instituted for this ex- 
ceptionally interesting plant which is com- 
pared with Psilotum and with the Devonian 
Psilophyton princeps. Dr. Arber and Mr. 
Goode* record the occurrence of a few frag- 
mentary impressions of land plants from 
Devonian rocks of North Devon including 
specimens of slender repeatedly forked axes 
with terminal cupule-like organs which they 
refer to a new genus Xenotheca believed to 
represent the fertile shoots of a Pteridosperm. 


8 Trans. R. Soc. Edinburgh, Vol. LI., Pt. III, p. 
761, 1917. See also British Assoc. Report, 1916, 
p. 206. 

4 Proc. Cambridge Phil. Soc., Vol. XVIII., Pt. 
III., p. 89, 1915. 
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The Devonian species belong to the oldest 
land-flora so far described from English strata. 
A paper by Messrs. Don and Hickling® gives 
by far the best account we possess of Parka 
decipiens, a problematical Old Red Sandstone 
discovered in 1838 and referred to different 
positions in both the animal and vegetable 
kingdoms. It occurs, in the form of flat cir- 
cular or oval flattened mummified bodies en- 
closing numerous circular groups of spores, 
in the lower beds of the Caledonian Old Red 
Sandstone and in passage beds between the 
Old Red and Silurian. The authors make 
out a good case for its inclusion in the Thallo- 
phyta as an extinct type with Algal affinities. 
Mr. Don, a student of unusual promise, ob- 
tained a commission in the early days of the 
war and died at Salonika in April, 1916. 

2. Carboniferous Plants—Additions have 
been made to our knowledge of Carboniferous 
floras by several authors. Dr. Kidston® pub- 
lished in 1916 the first of a projected series 
of papers on plants from the Scottish Coal 
Measures in which are described two new spe- 
cies of Sigillaria, two new types of Sphenop- 
teris, and a new species of seed referred to 
the genus Lagenospernum. The same author? 
has described several plants from the Forest 
of Wyre coalfield and from the Tetterstone 
Clee Hill coalfield. Dr. Arber® in a paper 
dealing with plants from the Red Clay series 
and the Middle Coal Measures of the Stafford- 
shire coalfield proposed a new generic name, 
Calamophloios, for casts and impressions of 
Calamite stems in which the external surface 
and not the surface of the pith-cast is pre- 
served. These papers on Carboniferous floras 
supply important data towards a more com- 
plete classification of coal-bearing strata in 
Britain on the basis of the fossil plants. Miss 
Lindsay® contributes new facts in a short 


* Quart. Jour. Geol. Soc., Vol. LXXI., Pt. IV., p. 
648, 1917, 


6 Trans. R. Soc. Edinburgh, Vol. LI., Pt. ITT., p. 
709, 1916, 

7 Ibid., Pt. IV., p. 999, 1917. 

® Phil. Trans. R. Soc. London, Vol. 208, Series B, 
p. 127, 1916, 

* Annals of Botany, Vol. XXIX., p. 223, 1915. 
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account of the method of branching and the 
phenomena of branch-shedding in Bothroden- 
dron. 
Dr. Scott in an interesting sketch of the 
forests of the coal age!® discusses the evidence 
afforded by paleobotanical investigations on 
the conditions under which the plants grew; 
he draws attention to the high degree of or- 
ganization exhibited by Paleozoic species, a 
fact which has not hitherto been sufficiently 
realized in discussions of problems connected 
with evolution. The same author! has pub- 
lished a valuable and comprehensive account 
of the genus Heterangium, one of the best 
known examples of the very important extinct 
Paleozoic group of pteridosperms, plants with 
fern-like foliage-bearing seeds and possessing 
anatomical characters denoting a close affinity 
to gymnosperms. He institutes a new sub- 
genus Polyangium to include several species 
characterized by compound leaf-traces and 
other distinctive features in contrast to an- 
other set of species, in which the leaf-trace is 
single in origin, referred to the subgenus Fu- 
Heterangium. The Polyangium forms indi- 
cate a closer relationship between the Lygin- 
opteridese and the Medulloses and Calamo- 
pityee than has hitherto been suspected. This 
paper is an admirable example of the im- 
portance of revising from time to time in 
the light of fresh discoveries our knowledge 
of extinct genera. Dr. Scott!? has recently 
described a new species of another Carboni- 
ferous genus founded on petrified stems, Meso- 
xylon multirame, characterized by the presence 
of many axillary shoots and other morpho- 
logical features. A preliminary account is 
added of a small stem associated with Mitro- 
spermum seeds which it is believed may be- 
long to Mesoxylon. Dr. Nellie Bancroft’s care- 
ful re-investigation of Williamson’s Rachi- 
opteris cylindrica’® from the Lower Coal 
Measures of Yorkshire reveals the existence 
of two types of this fern which she regards 


19 Trans. Instit. Mining Engineers, Vol. LIV., 
Pt. II., p. 33, 1917. 

11 Jour. Linn. Soc., Vol. XLIV., p. 59, 1917. 

12 Annals of Botany, Vol. XXXII., p. 437, 1918. 

18 [bid., Vol. XXIX., p. 531, 1915. 
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as habitat-forms of one species, the differences 
in structure being attributed to the influence 
of water. In this as in many other recently 
published papers it is satisfactory to find that 
authors are now paying more attention than 
formerly to the significance of structural fea- 
tures as indices of climate and habitat. Mr. 
Sahni’s critical morphological study of the 
branching of the leaf-trace in certain Car- 
boniferous genera of ferns'* throws light on 
some previously misunderstood anatomical 
features and illustrates the value of the ap- 
plication of broad philosophical generalizations 
based on intensive study of allied forms. Miss 
Holden’s account of the anatomy of two 
Paleozoic Cardaitalean stems from India;? 
placed in the genus Dadozxylon, supply wel- 
come information on the structure of plants 
belonging to the Glossopteris flora: the occur- 
rence of well marked rings of growth in the 
wood of both species is a fact of special in- 
terest from the point of view of the climatic 
conditions under which the plants of the 
southern flora flourished. A report of a Brit- 
ish Association Committee published in 1917 
summarizes opinions on the vexed question of 
the classification?® of the older rocks of Gond- 
wana land in which plants of the Glossopteris 
flora are preserved. 

Researches of both scientific and economic 
interest into the composition and mode of 
origin of coal have in recent years attracted 
the attention of several workers. The most 
important piece of work of this kind is that by 
Dr. Stopes and Dr. Wheeler,’* a happy combi- 
nation of expert botanical and chemical know]l- 
edge. The authors begin by defining ordinary 
coal as a “compact, stratified mass of mum- 
mified plants free from all save a very low 
percentage of other matter,” that is practically 
a deposit of plants alone. It is rightly 
claimed that too little attention has hitherto 
been paid to research following logical de- 
ductions from our knowledge of the chemical 


14 Tbid., Vol. XXXII., p. 369, 1918. 

15 Annals of Botany, Vol. XXXI., p. 315, 1917. 

16 British Assoc. Report, 1917, p. 106. 

17 Monograph on the Constitution of Coal. Dpt. 
Scientific and Industrial Research, London, 1918. 
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composition of plants. The authors deal with 
modes of accumulation of coal-forming vege- 
table material action of the solvents on coal, 
the effect of heat, distillation at different tem- 
peratures, microscopic evidence bearing on the 
constitution of coal derived both from the 
coal itself and from the petrified tissues pre- 
served in the calcareous nodules of certain 
coal seams. A very useful bibliography is ap- 
pended. Mr. Lomax?’ has continued his micro- 
scopical analysis of coal seams and discusses 
the part played by different plants and parts 
of plants in the composition of coal. Similarly 
Mr. Hickling,® who writes on the micrope- 
trology of coal, reviews previous work and 
gives the results of original observations; he 
attributes differences in coal rather to the re- 
sult of varying degrees or varying modes of 
alteration than to differences in the nature of 
the original constituents. 

3. Mesozoic Plants—Dr. Arber’s memoir, 
published shortly before his death, on the 
older Mesozoic floras of New Zealand,?° is a 
particularly welcome contribution to our 
knowledge of the little known botanical his- 
tory of that country. He deals with Triassic- 
Rhetic, Jurassic and Cretaceous plants. The 
author shows that no Paleozoic flora has so 
far been discovered: the absence of any un- 
doubted examples of the common southern 
hemisphere genus Glossopteris leads him to 
express the view that New Zealand did not 
form part of that extensive continent known 
as Gondwana land in the Permo-Carbonifer- 
ous period. An account is given of a remark- 
able petrified forest at Waikawa, Southland, 
consisting chiefly of some conifers and well- 
preserved osmundaceous stems. Dr. Arber’s 
work clears up many obscure points and cor- 
rects erroneous statements by previous au- 
thors. 

Important contributions have been made to 
our knowledge of Jurassic plants, notably the 
description of a new genus, Williamsoniella, 


18 Trans. Instit. Mining Engineers, Vol. L., Pt. 
I., p. 127, 1915. 

19 Ibid., Vol. LIII., Pt. III., p. 137, 1917. 

20New Zealand Geol. Survey, Paleontological 
Bulletin No. 6, Wellington, 1917. 
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of Cycadophyta by Mr. Hamshaw Thomas** 
(now Captain Thomas) founded on material 
collected by him at Gristhorpe bay on the 
Yorkshire coast. This genus possessed fertile 
shoots bearing small ovules and interseminal 
scales crowded on a pyriform axis and sur- 
rounded at the base by a whorl of micro- 
sporophylls each bearing 5-6 synangia. The 
bisexual shoots were almost certainly borne 
in the forks of a slender dichotomously 
branched stem like that of Wielandiella, and 
there are good grounds for regarding the sup- 
posed fern leaves known as Tacniopteris vittata 
as the foliage of this Bennettitalean plant. 
Mr. Thomas’s discovery”? of a bed of mummi- 
fied plant remains in the Lower Estuarine 
series at Roseberry Topping, Yorkshire, en- 
abled him to investigate minutely the epider- 
mal characters of the problematical genus 
Thinnfeldia; he believes that the fragments 
of leaves and twigs of which the deposit is 
mainly composed were borne on trees, an in- 
teresting suggestion at variance with previous 
views on the nature of the genus. This au- 
thor also describes a Yorkshire specimen of 
Williamsonia** in the Paris Museum which is 
probably the male flower of Williamsonia gigas. 

Miss Holden’s account of a new type of 
coniferous stem, Metacedrorylon** from the 
Corallian of Sutherland, Scotland, adds an- 
other to an already long list of Mesozoic types 
exhibiting a mixture of Abietineous anatom- 
ical characters. An examination by the same 
author?> of impressions of Wealden fronds 
previously referred to the genus Cycadites 
and believed to be closely allied to the recent 
Cycas shows that they should be transferred 
to Pseudocycas. A paper by Mr. Clement Reid 
and Mr. Grove?® on Characee from the Pur- 
beck of Dorset gives a preliminary account of 
their researches into the fossil representatives 


21 Phil. Trans. R. Soc., Vol. 207, Series B, p. 113, 
1915, 

22 The Naturalist, January 1, 1915, p. 7. 

28 Proc. Cambridge Phil. Soc., Vol. XVIII., Pt. 
IIL., p. 105, 1915. 

*4 New Phytologist, Vol. XIV., p. 205, 1915. 

5 Ibid., Vol. XIIL., p. 334, 1914. 

°6 Proc. R. Soc., Series B, Vol. 89, p. 252, 1916. 
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of this neglected family; they describe a new 
genus, Clavator, characterized by club-like 
nodes on the stem and by other characters. 
Dr. Marie Stopes has instituted a new genus, 
Planoxylon,?? for a Cretaceous New Zealand 
eoniferous stem combining Abietineous and 
Araucarian features; she suggests that this 
generalized type points to the existence in the 
southern hemisphere of an extinct group of 
conifers of unexpectedly Abietineous affinities. | 
The same author?* describes the structure of 
the first specimens of roots of Bennettites so 
far discovered. 

Several papers by Dr. Ellis?® deal with fossil 
fungi and include descriptions based on char- 
acters of doubtful value of some supposed new 
species from Jurassic and Cretaceous rocks; 
the author also discusses the rdle of micro- 
organisms in the formation of ironstones. 

4. Tertiary and Pleistocene Plants—Mr. 
Dutt’s careful account of Pityostrobus macro- 
cephalus,®° believed to be allied to Pinus ez- 
celsa, from the Lower Eocene of the London 
Basin is an interesting morphological contri- 
bution and reveals the occurrence of unusual 
features in this well-preserved Abietineous 
cone which have been overlooked by previous 
authors. Papers by Mr. Clement Reid®! and 
by Professor Marr and Miss Gardner®? extend 
our knowledge of the Arctic Pleistocene flora 
of England and of the conditions under which 
the plants grew. 

In his “Notes on Calamopitys”** Dr. 
Seott deals with the same fulness and critical 
insight with the known species of this Lower 
Carboniferous genus, a type showing certain 
affinities to Lyginopteris and Heterangium. 
We have unfortunately no knowledge of its 
reproductive organs. The paper contains 


27 Annals of Botany, Vol. XXX., p. 111, 1916. 

28 Ibid., Vol. XXXI., p. 257, 1917. 

29 Proc. R. Soc. Edinburgh, Vol. XXXV., Pt. L., 
p. 110, 1915; Knowledge, Vol. XXXIX., p. 73, 
1916; Geol. Mag., Vol. IV., p. 102, 1917. 

30 Annals of Botany, Vol. XXX., p. 529, 1916. 

31 Quar. Jour. Geol. Soc., Vol. LXXI., p. 155, 
1917. 

82 Geol. Mag., Vol. III., p. 339, 1916. 

33 Jour. Linn. Soc., Vol. XLIV., p. 205, 1918. 
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much that is new and is a valuable contri- 
bution to the difficult subject of the interrela- 
tionship of several Paleozoic plants exhibiting 
remarkable complex anatomical features. 

A. C. Sewarp 


UNIVERSITY OF CAMBRIDGE 





SPECIAL ARTICLES 
THE BLACK CHAFF OF WHEAT 


THE continued prevalence of black chaff of 
wheat in the United States makes it desirable 
to have a Latin-scientific name for the bac- 
terial organism causing it. This organism 
resembles Bacterium translucens (see Journal 
of Agricultural Research, Vol. XI., p. 625, 
1917), cause of the bacterial blight of barley. 
In cross inoculations on the leaves of seedling 
plants the barley organism on wheat has 
proved either non-infectious or has produced 
small non-typical lesions. On the other hand, 
inoculation experiments have shown that the 
wheat organism is practically as pathogenic 
on barley as it is on wheat and the lesions so 
produced on barley are indistinguishable from 
those produced by the barley organism itself. 
There also appear to be minor cultural differ- 
ences. It is suggested, therefore, that for the 
present, at least, the wheat organism be dis- 
tinguished as Bacterium translucens var. un- 
dulosum with, in general, the characteristics 
already given for the species: 

Var. undulosum nov. var., eause of the black 
chaff disease of wheat, produces yellow or 
translucent stripes on leaves, water-soaked or 
black stripes on culms, and _ longitudinal, 
more or less sunken, dark stripes or spots on 
the glumes. In moist weather the bacteria 
often ooze to the surface of the diseased spots 
or stripes as tiny beads or drops, drying yel- 
lowish. From sections of diseased leaves or 
glumes mounted in water they ooze in enorm- 
ous numbers (like smoke out of a chimney) 
making the fluid cloudy. This organism at- 
tacks also the kernels, especially at the base 
causing them to be shrunken and honey- 
combed with bacterial pockets, but even when 
the kernels are not attacked their surface is 
liable to be infected from the diseased glumes. 
When the disease appears early and is severe 
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the -heads are dwarfed. Surface colonies on 
thin-sown agar plates are circular, pale yellow, 
smooth (like polished glass) and structure- 
less on the surface, usually homogeneous also 
by direct transmitted light, but by oblique 
transmitted light (half-light) the interior is 
seen to be full of minute waves or interblend- 
ing striations which persist, and which are 
best seen with a hand lens. It can be dis- 
tinguished easily and quickly from accom- 
panying non-parasitic yellow forms by this 
character alone. Slime copious and very pale 
yellow on potato agar; on whey agar very 
copious and bright chrome yellow—slime on 
this medium deeper yellow and less fluid than 
that of the barley orgariism. 

Infections have been obtained repeatedly on 
wheat leaves and glumes. The disease is 
transmitted to young seedlings by way of the 
wheat kernels. It occurs in all the wheat 
states of the Middle West. 

For earlier notes consult Scrence, N. S., 
Vol. XLIV., No. 1134, p. 482, 1916, the Jour- 
nal of Agricultural Research, Vol. X., No. 1, 
1917, and the Plant Disease Bulletin (issued 
by The Plant Disease Survey, Bureau of Plant 
Industry, U. S. Department of Agriculture), 
Vol. I., No. 2, 1917, and Vol. II., No. 6, 1918. 


Erwin F. Smits, 
L. R. Jones, 
C. S. Reppy 


THE BUFFALO MEETING OF THE 
AMERICAN CHEMICAL S0O- 
CIETY. V 

The rapid determination of titanium in titanifer- 
ous tron ores: JOHN WADDELL. The ore is fused 
in a silver, copper or iron crucible with sodium 
peroxide, for about ten minutes. The crucible 
with the fused mass is brought into a beaker with 
water, and the disintegrated material dissolved in 
sulphuric acid. Tartaric acid is added to xeep the 
titanium in solution. Sulphuretted hydrogen is 
passed through the solution. If a copper or silver 
erucible has been used, the precipitated sulphide 
is filtered off, and to the filtrate, ammonia is added 
and more sulphuretted hydrogen is passed. To the 
filtrate from the iron sulphide, sulphuric acid is 
added and the solution is boiled to drive off the 
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sulphuretted hydrogen and to coagulate the sul- 
phur. After filtration, the solution can be made 
up to a given volume, and an aliquot portion taken 
for comparison of the color produced by addition 
of hydrogen peroxide, with that of a standard 
titanium solution. Or, the titanium may be pre- 
cipitated with cupferron, and the precipitate 
burned and weighed as titanium oxide. A standard 
magnetite of the Bureau of Standards containing 
0.99 per cent. TiO, was analyzed, and the results 
were within a few hundredths of a per cent. of 
that given. Concordant results were also obtained 
with an ore containing between thirteen and four- 
teen per cent. of TiO, Fusion of the ore with 
borax in a platinum crucible also gave satisfactory 
results, the disintegration of the fused mass being 
however not so rapid as when sodium peroxide was 
used. 


The calculation of the efficiency of the silent 
discharge process for nitrogen fixation: F. O. 
ANDEREGG. Oxygen combines with nitrogen in the 
silent discharge. The discharge evidently changes 
the comparatively inert molecule into a more active 
condition which is probably atomic. The energy 
required for this activation is all that is necessary 
for the fixation of nitrogen. The splitting up of 
the molecules is probably the result of electrons, 
which have acquired a suitable velocity by falling 
through a minimum potential gradient colliding 
with the oxygen or nitrogen molecules. To cal- 
culate this energy of activation of oxygen use 
may be made of the fact that ultra-violet light of 
a wave-length shorter than 190 uu is completely ab- 
sorbed by oxygen with ozone being formed. This 
corresponds to a potential gradient of about 6.4 
volts using the quantum theory. Then to activate 
one mol of oxygen requires about 146 large calor- 
ies. For nitrogen the wave-lengths have not been 
similarly determined but the recent work of Davis 
and Goucher! makes the value of 9 volts seem to 
be a likely one. This corresponds to 207 calories 
per mol. At ordinary temperatures in the silent 
discharge the nitric oxide first formed is oxidized 
not merely to tetroxide but, because of the excess 
of ozone, to pentoxide, requiring one more active 
oxygen for this step. The complete reaction for 
the formation of nitric acid anhydride is then 


2N(— 207) + 20(— 146) + 0, + O(— 73) = 
N.0;(+ 1.4) + 427.4 calories. 


The humbers in brackets represent the values in 
1arge calories required for the formation of the 


' Phys. Rev., 13, 1-5, 1919. 
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substance from the ordinary molecular condition 
of the elements. On an efficiency basis this 
amounts to about 250 grams of nitric acid per 
kilowatt hour. This possible yield compares fav: 
orably with the 134 grams obtainable from the 
union of oxygen and nitrogen at 4,200° A. in the 
purely thermal process. In practise a combina- 
tion of the thermal and electrical process is used. 
Similarly in the formation of ozone the limiting 
yield is about 510 grams per kilowatt hour as com- 
pared with 80-90 grams, the best results actually 
obtained with an efficiency of 15-17 per cent. 


The viscosity of casein solution—I., the effect of 
Pa: Harper F. Zouiter. The study of the viscos- 
ity of casein in alkaline solutions was taken up 
with the ultimate object of determining its chance 
relationship to the adhesiveness of such solutions. 
Viscosity curves of Hammarsten and Dairy Di- 
vision caseins dissolved in sodium hydroxide show 
a maximum viscosity in the region of 9.0 Py. The 
slope of the curve is very precipitous on either 
side of the maximum. The hydrogen-ion concen- 
tration was measured both colorimetrically and 
electrometrically; the Clark electrode-vessel being 
employed for the latter determinations. A great 
significance is attached to the flattening of the 
viscosity curves immediately following the decline 
from the maximum. This is intimately correlated 
with the alkaline hydrolysis and evolution of am- 
monia in this zone. Solutions of casein in am- 
monia do not exhibit the precipitous decline from 
the maximum viscosity, although the maximum is 
in the same narrow region of Py. The observa- 
tions of Sakur, Pauli, Chick and Martin and Rob- 
ertson were reviewed. 

Periodic vibrations in gels: J. M. JOHLIN. 

Boiling point of liquids: F. P. SozBeL. Basing 
his deductions on the assumption that at the boil- 
ing point of a liquid the vibratory energy of in- 
dividual molecular constituents of the liquid and 
of its vapor must be equal, the author finds that 
the absolute temperature Tz of the boiling point 
of an absolutely pure liquid is expressible as 


MpPzvL 
Te 149 
in which formula m represents the molecular weight 
of the substance or compound and pz and vz the 
pressure and volume of the vapor at the tempera- 
ture Tz. For ordinary liquids containing impuri- 
ties lowering the boiling point, the above equation 
reads, 
_ (pv: — C)m 

2 


T. 
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C being a constant, individual for each liquid; be- 
ing taken at 8.7 for water and m at 18 the last 
equation yields 


m 
T's = 7-46 (Pts — 8.7) = 12.1(psvz — 8.7). 


Since we calculate from tables of properties of 
saturated vapor of water that pvat 273° absolute 
amounts to 31 calories per kilogram the above equa- 
tion for Tz gives 


12.1 (31-8.7) = 270° absolute 


at 313 degrees at which pv is 34.6 cals. we find 
12.1 (34.6-8.7) = 313.3° absolute. 
At 473 degrees absolute pv is equal 47.9 calories 
and 
12.1 (47.9-8.7) = 473.5° absolute. 


Similar agreement is found for other vapors by 
inserting the correct valve for constant as long as 
no psolymerisation in the liquid takes place. 

(1) Molecular siate of water vapor; (2) Vapor 
pressure depression equation for dilute aqueous 8o- 
lutions: JAMES KENDALL. 

Size and behavior of suspended smoke particles: 
R. E. WILSON. 

Influence exerted by antagonistic electrolytes on 
the electrical resistance and permeability of emul- 
sin membranes: G. H. A. CLOWES. 

The exact determination of molecular weights 
by the boiling point method: E. M. WASHBURN. 

Solubility of strontium nitrate in anhydrous 
alcohol in alcohol containing small per cent. of 
water: C. W. Fou.k. 

(1) Influence of the age of ferric arsenate on 
its peptization; (2) Syneresis of silicic acids gels: 
H. N. HoLmeEs. 

A study of the lowering of vapor pressure of 
water produced by absorbed KCl: B. F. LOvELAcE, 
J. C. W. Frazer, V. B. SEASE. 

A study of the lowering of vapor pressure of 
water produced by absorbed mannite: J. C. W. 
Fraser, B. F. Lovetace, T. H. Rogers. 

The volume and surface of the pores in charcoal 
and the compression of adsorbed substances: W. 
D. Harxis and D. T. Ewine. 

An electromagnetic and valence hypothesis of 
heterogeneous equilibrium in adsorption: W. D. 
HARKINS. 


DIVISION OF WATER, SEWERAGE AND SANITATION 
Robert Spurr Weston, Chairman 


W. W. Skinner, Secretary 


Determination of bromid in mineral waters and 
brines: W. W. SKINNER and W. F. BAUGHMAN. 
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Colorimetric methods for the determination of 
bromin give satisfactory results only when small 
quantities of bromin are to be determined. The 
method proposed for the determination of bromids 
in the presence of chlorids is the oxidation of the 
bromids and removal of the liberated bromid by 
steam distillation or by aspiration. The method 
depends upon the use of chromic acid for oxidation 
of the bromid. Chromic acid in concentrated solu- 
tion liberates bromin from bromids quantitatively 
at room temperature and the bromin may be re- 
moved by aspiration. ~It liberates only a trace of 
chlorin from chlorids, forming probably chromic 
chlorid which remains in solution. When chromic 
acid acts on a solution of chlorids and bromids, 
some chlor-bromid is formed which is removed 
with the bromin by aspiration. The liberated 
bromin and the chlorin in the first aspiration is 
collected in a solution of sodium sulphite and 
sodium carbonate, which is evaporated to dryness 
and again submitted to the treatment with chromic 
acid and aspirated the second time. The double 
aspiration gives very accurate results. 


Certain war gases and health: CHARLES BASKER- 
VILLE. Evidence has been collected from all the 
chlorme producing plants and many works and ar- 
senals where chlorine was used. Preponderating 
evidence favors the conclusion that chlorine exerts 
a preventative influence against influenza, The 
evidence is not conclusive, however, as contrary 
data were obtained from some plants. The con- 
tradictions may possibly be harmonized on the 
basis of concentration, the more dilute up to limits 
the more effective. Small amounts of bromine in 
the air appear to prevent influenza completely. 


CHARLES L. PARSONS, 
Secretary 
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